Optimal alveolar oxygen concentration for cold storage of the lung.
Ischemia of the lung is different from that of solid organs because the lung contains gas in the alveoli. However, the optimal gas composition in the alveoli during cold storage remains uncertain. We investigated the relationship between the alveolar oxygen concentration and reperfusion injury. The lungs inflated with 0% O2, 5% O2, room air, 50% O2, or 100% O2 were reperfused after 8 hR storage at 4 degrees C and pulmonary functions were measured for 120 min using an ex vivo rat lung model. The levels of high-energy phosphate and lipid peroxidation of the lung were analyzed after a PA flush, preservation, and reperfusion. Additionally, respiration of the mitochondria in the lungs was measured after preservation. The pulmonary functions were significantly superior in the 5% O2 group than those in the 0% O2, 50% O2, and 100% O2 groups. Pulmonary edema developed in the 0% O2, 50% O2, and 100% O2 groups, but not in the 5% O2 group. After preservation, the energy level in the lungs decreased only in the 0% O2 group. Although lipid peroxidation of the lungs did not increase in any group after preservation, significant increases were observed in the room air, 50% O2 and 100% O2 groups after reperfusion. State 3 and 4 ratios of the mitochondrial respiration significantly decreased in the lungs of the room air, 50% O2 and 100% O2 groups. Although the cold-preserved lungs require oxygen, hyperoxygenation induced mitochondrial dysfunction and increased lipid peroxidation and led to deleterious lung function after reperfusion. Therefore, hypoxic conditions that can maintain the energy level of the lung during cold storage would be optimal.